
APPENDIXA3
July 15, 2005
(10 Pages)

EQUIPMENT CALIBRATION
AND VERIFICATION

Equipment and apparatus used in testing materials must be calibrated or verified
for accuracy on a regular basis to assure the equipment is giving reliable results.

Materials Group, Quality Assurance Section, has developed a listing of
requirements, frequency, and the applicable test methods for the calibration and
verification of various types of equipment. That listing is given in the following figures.
The listing provided is not intended to address the calibration or verification of all
equipment.

Related information on the calibration and verification of apparatus can be found in
AASHTO R 18, "Establishing and Implementing a Quality System for Construction
Materials Testing Laboratories".

Equipment and apparatus that may be affected by movement must be recalibrated
after relocation.
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MATERIALS GROUP

EQUIPMENT CALIBRATJON & VERIFICATION

.July 15, 2005

GENERAL LABORATORY TEST EQUIPMENT

EQUIPTvfENT REQD1RElvIENT
MA.XIMUivf

TEST METHOD
INTERV.AL

Temperature Measuring Devices Calibrate. 6 mo.
Ovens Check temperahlre settings. 4 mo.
VaCUilll1 System Calibrate. 12mo.
Micrometers and Calipers Calibrate. 12 mo.
Mechanical Shakers Check sieving thoroughness. 121110.
Timers Check accuracy. 6mo.-----_ ..

Stra ighteclge
Check dimensions and

6 mo.
plancncss of edge.

.Constant Temperature Baths Check temperature settings. 121110.
Compression Testing Machine Calibrate. 121110.
Compression Testing l\·1achine Check critical dimensions.

12 mo.
Bearing Blocks --------- Verify planeness.

Unit Weight Appm-atus
Check critical dimensions

12 1110.
and calibrate volume.

Fine sieves (openings < No.4)

__ . __ ..9}.~(;!~E!~¥~~~_~L~?l~~i.t.i~~l:__ .. _..
Sieves Coarse sieves (openings:::: No.4) 6mo.

Check physical condition and
dimensions of openings.

Balances and Scales (and Masses) Calibrate. 12 mo.
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July 15,2005

BI1JJMINOUS l'v1ATERIALS TEST EQUJPMENT

EQUIPMENT REQUIRETvrENT ]V1r'L'CIMU~1 TESTME1'HOO
INTERVAL

.Kinematic Viscometer Tubes Calibrate with reference Huid. 36 mo. 1'-201: 02170
Vacuum Capillary Vi.scometer Tubes Calibrate with reference fluid. 36 mo. T-202, 02171

Saybolt Viscometer Calibrate. 361110. T-59, I-72, 0244
Calibrate penetrometer.

Penetrometer and Needles Check needle condition and 6mo. 1'-49,05
critical dimensions. -_.- -_..

Check critical dimensions of
Ductility l\pparatus molds and speed of travel. 12 mo. '1'-51, Dl]]

Calibrate length-measuring device.
Check critical dim.ensions of

Elastic Recovery Apparatus Inolds ,md speed oftravel. 12 mo. T-301,06084
Calibrat~)ength-l1leasuringdevice,

Flash Point - Cleveland Open Cup Check critical dimensions. 12mo. 1'-48,092,_.-
Calibrate flowmeter.

Rolling Thin Film Oven Check shelf, carriage, rotation 12 JUO. T-240, 02872

-- speed, and temperature.

Pycnometers (for Asphalt Specific
Calibrate volume.

Check critical dimensions and 12 mo. T-228, D7D
Gravity)

physical condition..__._.

Brass Rings &Assembly Check critical dimensions. 121110. T-53,036

Collars & Floats Check critical dimensions. 12 mo. T-50, 0139
.._...._.-. ."--

Rotational Viscometer Calibrate with reference fluid. 61110. 1'-316, 04402

FIGURE 2
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BIIUMINOUS lVfATERIALS TEST EQUIPNIENT (CONTlNlJED)

EQUJPMENT REQUiREMENT
MAXITvlUM

TEST METHOD
l.1\TTERVAL

_..-.~

Pressurized Aging Vessel (PAV)
Calibrate temperature and

6 mo. R-28, D6521
pressure.

Bending Beam Rheometer (BBR)
Calibrate with reference beam.

12 mo. T-313, D664S
Calibrate masses.

Dvnamic Shear Rheometer (DSR) Calibrate with reference l1uid. 61110. 1'-315- .
.... ~;.a.I.i~?~·~~~ .~~ .p.er }~l~!l~lf[!~t!~r~!·: .... 12mo._. - _. ---- - -- - -- - - - ----

Direct Tension (DT) Test System Check crosshead speed of
Daily

T-314
tensile loading machine.

...-
Load Cell, Displacement Transducer,

Verify calibration. 6mo. T-314
and Temperature Detector for DT

. --_....

.__.

-_ ...

_._ .. _...._---.-.

..
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EQUIPIVIENT CALIBRATION & VERlflCATION
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BITUMINOUS MIXTURES TEST EQUIPMENT

EQUIPMENT REQUIREMENT
MAXIt-,'lUM

TEST METHOD
INTERVAL

...._--_._... - .. ~..__._.. _..... . _..- _.- ._._.. . ..

Rice Flasks Calibrate volume. 121110. AZ417,AZ806,T-209
Immersion Compression Molds and

Check critical dimensions. 121110. AZ 802, T-165, T-167
Plungers

AZ 410, AZ 422, AZ 815,
MarshalJ I\tlolds Check critical dimensions. 12 1110. T-245, T-283, D4867, D5581,

D6926, D6927

ACFC rVlolds Check critical dimensions. 12 mo. AZ814
..._-_.._---_._..._._-_......_._._-_.__ ..._...._.. -_._-...._--_._.-._-.__.._-_...- ._._.....-_._-_ ...-.---._... ,.......---.~-._ ..

MarshaIl StabilityiFlow Breaking
AZ. 410, AZ 422. AZ 815,

Check critical dimensions. 12 mo. T-245. 1'-283, D4867, D5581,
Head

D6926, D6927

.MarshaLl Stability/Flow Compression Check speed of traYel,
AZ 410, i\Z 422, AZ 815,

Machine verify load cell.
12 1110. T-245, T-283, D4867, D5581,

D6926, D6927
Check hammer face diameter,

height of fall, and weight 12 mo.
101.6 mm (4 inch) diaJl1eterM.arshall of hammer. AZ 410, .AZ 815, '1'-245, '1'-283,

-- - - - - - - - - - - - - _.- - - - - -.- - - -- - -- _. -- -- - - - - - - --. ---------- -- - - - - -- - ---

Hammer (Mechanical or Handheld)
Ivlonitor through proficiency

Per proficiency D4867, D6926, D6927

sample program.
sample

frequency.

1.52.4 nun (6 inch) diameter l'vlarshaJl
Check hammer face diameter,

Hammer (Mechanical)
height ol~fall, and weight 12 mo. AZ 422, 1-\Z 815, D558J

of hammer.

FIGURE 4
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EQUIPMENT CALIBRATION & VERIFICATION
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BITUMINOUS MIXTURES TEST EQUIPMENT (CONTINlJED)

EQUIPMENT REQUIREMENT
MAXIMUM

TEST IvrETHOD
li'\iTERVAL

Check that wooden post AZ 410, AZ 412, AZ 815,
Marshall Compaction Pedestal and steel cap are properly 12 mo. T-245, T-283, D4867, D5581,

installed. D6926, D6927 -

Ignition Furnace
Verify temperatme settings.

12 mo. .f\Z 427. T-308, D6307
Calibrate balance.

Gyratory Molds, Ram Face, and Base
Check Clitical dimensions. 12 mo. 1'-312

Plate Face
Gyratory Compactor Calibrate as per manufacturer. ! 6 mo. T-312

Nuclear Asphalt Content Gauge
Check variability using

12 mo. AZ421
3-point calibration.

Freezer Verify temperature settings. 41110. T-2S3, D4867---_.......

Loading Strips for Resistance of
Compacted Bituminous Mixtures to Check clitical dimensions. 12mo. T-283, D4867
Moisture Induced Damage

--_._.

FIGURE 5

-0'-»
!l)c-o
co '< -0
<D...:.. m
(j)01Z

- 0"'_Ox
~»

0J



ARIZONA DEPARTJHENT OF TRANSPORTATION
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EQUII>MENT CALIBRATION & VERIFICATION
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SOILS AND AGGREGATES TEST EQUIPMENT

EQUIPMENT REQUJREMENI
M.AXliVlUM

TEST METHOD
INTERVAL - ........._...._....._...... --

AZ 225, AZ 226, AZ 232,

Check critical dimensions and
AZ 245, AZ 246, I-99, T-134,

Proctor Molds
calibrate volume.

12 mo. '1'-135, T-136, T-180, T-193,
D558, D559, D560, D698,
D1557

Check rammer face diameter
12 mo. AZ 225, AZ 226, AZ 232,

____ .___ '. _~l!J~l_ J~~!gl_l!_~);i~ ~!~'?J?: ___________ --------------.----_ .. . AZ 245, AZ 246, T-99, '1'-134,
Proctor Rammer (Mechanical)

I'vlonitor through proficiency
Per proficiency

I-135, T-180, D558, D559,
sample program.

sample
0698,01557

frequency.

Cbeck rammer face diameter,
AZ 225, AZ 226, AZ 232,

Proctor Rammer (Manual) height of drop, and weight of
AZ 245, AZ 246, T-99, T-134,

6mo. I-135, I-180, D558, D559,
rammer.

D698, DI557

Fine Aggregate Specific Gravity Flask Calibrate volume. 12mo. AZ 211, T-84, CP8

Conical Mold and Iamper
Check critical dil1lCnsions and

24 mo. AZ 211, T-84, C128
weight of tamper.

Coarse Aggregate Specific Gravity Check wire diameter, basket type,
121110. AZ 210, I-85, Cl27

Apparatus and water tank.

Abrasion Machine
Check clitical dimensions,

241110. T-96, C131
and 1'.)).m.

Steel Balls for Abrasion Machine
Check individual \\/eight and

241110. I-96, CDI
charge weight.

FIGURE 6
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ARIZONA DEPARTMENT OF TRANSPORTATION
MATERIALS GROUP

EQUIPl\IENT CALIBRATION & VERIFICATION

July 15.2005

SOILS AND AGGREGATES TEST EQU1PMENT (CONTL\JUED)

I MA,,'CIMU1vl
EQUTPIvfENT REQUIREMENT

INTERVAL
TEST METHOD

Resistivity Apparatus Cheek resistivity. 6 mo. ~AZ 236
pH Meter Calibrate. 12 mo. AZ 236, AZ 237
"RI! ValueMold,Follower, and

Cheek critical dimensions. 12 1110. T-190, D2844
Standard Metal Specimen
"R" Value Machine Calibrate. 12 mo. T-190,1)2844

Liquid Limit Device & Grooving Tool
Check wear and critical 12 mo. T-89, D4318

dirnensiolls.
I A.Z '4CJ T '1(: T'1'"'( D'4'-

Compression or Loading Device Calibrate. 12 1110.
• '. .c.. ., . -_ ), -.:...J), .:.. .J).

D3080

Hydrometers
Check critical dimensions

24mo. T-88, D422
and conection factor.

Sand Equivalent Apparatus
Check critical dimensions,

12 mo. AZ 242, T-176, D2419
weight of foot, and cycles.

Uncompacted Void Content Apparatus
Check critical dimensions and

121110. AZ 247, C1252
calibrate volume.

Flat and Elongated Proportional
Check critical dimensions. 12 mo. D4791

Caliper Device
Sulfate Oven Check rate of evaporation. 12mo. T-104, C88
Sulfate Soundness Sample Containers Check physical condition. 121110. T-I04, e88
Flakiness Index Slotted Sieves Check critical dimensions. 12 mo. AZ233
SpeeclieMoistllre Tester Verify scale and gauge. 61110. T-217
Sand Cone Density Apparatus Calibrate 12 mo. AZ 2.29. AZ 230
Sand Cone Density Sand Detenlline density of sand. As necessary. AZ 229, AZ 230

FIGURE 7
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ARIZONA DEPARTMENT OF TRANSPORTATION
MATERI.Al,S GROUP

EQUIPMENT CALIBRATION & VERIFICATION
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CONCRETE AND STRUCTURAL MATERIALS TEST EQU1"PMENT

EQUIPMENT REQUIREI\·1ENT
MAXlMUM
INTERVAL

TEST METHOD

Air Meters (Pressure Type)
-- --- --------- --- ---- --------- ----- --- -- --- --- ---- - t----------- ---..

( '.: l'b' . 3 mo. 1T-152 C)3,0 1 rate. (S. ·N· .) , - 1. ee ote

Air Meters (Vohunetric Tvpe) Calibrate. ·SI2I
N
110. ) 'f-196, C173

J . j ( ee late .
1- - - -- - - - -- - - -- - --- - -- - - - -- - -- - - -- - - -- - - - ... - -- - -- - -- - - - - - - - - - - - - - -- - -- •- - -- - - - -- - - -- - -- - -- - - - -- -. - - - -- -- - - - - -- - -'- - - - - -- - - - - - - -- - - - - - -- - - - .. - . .. .. ... - -- - -- -- - -- -

Note: The individllal test methods specifY conditions that require recalibration, such as changes in elevation and rough handling.
Slump Con~~and-Rods I Check critical dimensions. I 12 lUO. 1'1'-119, C143
Cylinder Capping Plates C!~~~~~critical dimensions. 12 mo. '1'-231, C617
Capping Material Check strength. 3 mo. T-~31, C617

Ci mo.

Standardize (:N1ST 114). I 30 mo. I T-153, C204

Temperature and humidity verified
with recording thermometer.

Climate Control Room

Blaine Air Penneability Apparatus

Rebound Hammer (Swiss Hammer)

T-104, T-106, T-107. T-129,
T-131, T-137, T-153, T-192,
C88, CI09, C151, C185, C187,
C191, C204, C311 C430

I I Calibrate. I 6 l~;-~-I C805 I

Vicat Apparatus and Vicat Ring
Check critical dimensions,

physical condition, and 'Neight.
30mo. T-131, C191

Cube Molds and Tampers

Autoclave Apparatl1s

Mechanical Mixing Apparatus

Check critical dimensions and
physical condition.

Check critical dimensions,
calibrate valve and gauge.

Check clitical clearances and
speed.

30 mo.

12 mo.

30 mo.

T-106, C109

T-I07, Ivf-nO, C151

T-162, C305
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ARIZONA DEPARTMENT OF TRt\NSPORTATION
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EQT.JlPMENT CALIBRATION & V'ERIFlCATTON

July 15, 2005

CONCRETE AND S1'RUCTURA.L MATERIALS TEST EQUIPMENT (CONTINUED)

EQUIPMENT REQUJREMENT
MA.X.lJYrutvf

TEST METHOD
INTERVAL

Check critical
Flow Table, Mold, and Caliper dimensions and weight. 30 mo. M-152, C230

Standardize flow results.
Length Comparators Calibrate. 12 mo. M-210, C490

Veri{y dimensions, calibrate
6mo.

Fineness Apparatlls [45 ~1111 (No. 325) ______1~9_2:~} ~,_ ?_!!~ _~11_~~~ ~~_C?'::_t?~~· ______ ---.. ~ -. -- . -- . -- -- - . - - .

Clean sieve after 5 detenninations. 1'-191.. C430
Sieve, Gauge, and Nozzle]

Calibrate sieve after 100 --

detenllinations.
Single-Use Concrete Cylinder Molds Check critical dimensions. Each shipment. 1'-22, T-23, C31, C39
Air Content, Hydraulic Cement Mortar Calibrate measure. 301110. T-137, C185

Standard Sand
Check for conformance with

Each shipment. C778
ASTM C778.

Rockwell Hardness Tester Calibrate. 12 mo. T-80, E18

Moist Room (Fog Room)
Verify temperature and humidity

GIllO. M-201, C511
with recording thermometer.

Storage Water Check for lime saturation. 61110. M-201, C511

I

FIGURE 9
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